. The observational networks and satellites used in model evaluation, as well as the variables evaluated the sampling frequency, and the number of sites within the 12-km domain Table S2 . Performance statistics for surface concentrations of PM components simulated by CMAQ in January 2002 Table S3 . Performance statistics for surface concentrations of PM components simulated by CMAQ in July 2002 Figure S1 . Spatial distribution monthly-mean 8-h O3 (top) and 24-h average PM2.5 concentrations simulated by CMAQ overlaid with observations from AIRS-AQS, CASTNET, and SEARCH in January and July. Table S1 summarizes information on the networks and satellites used in this study. Simulation results are compared with surface observations from five monitoring networks, including the Clean Air Status and Trends Network (CASTNET) (http://www.epa.gov/castnet), the Speciation Trends Network (STN), the Interagency Monitoring of Protected Visual Environments (IMPROVE) network (http://vista.cira.colostate.edu/improve), the Southeastern Aerosol Research and Characterization (SEARCH) network (http://www.atmospheroc-research.com/studies/SEARCH/index.html), and the Aerometric Information Retrieval System -Air Quality Subsystem (AIRS-AQS) (http://www.epa.gov/ttn/airs/airsaqs).
Observational dataset used for model evaluation
Different networks use different protocols to distinguish OC from EC. STN and AIRS-AQS use the thermal optical transmittance (TOT) method, which is different from the thermal optical reflectance (TOR) protocol used at IMPROVE and SEARCH (the latter is consistent with the protocol used to estimate OC and EC emissions in the NEI used in CMAQ). The observed OC data from STN and AIRS-AQS are thus not comparable with those of IMPROVE and SEARCH as well as the model predictions. TC, instead of separate EC and OC, at the STN and AIRS-AQS sites is therefore used to evaluate simulated TC. The wet deposition fluxes of SO 4 2-, NO 3 -, and NH 4 + are evaluated against observations from the National Acid Deposition Program (NADP).
S2

Model evaluation results
In January, max 1-h and 8-h average O 3 mixing ratios are slightly overpredicted at the AIRS-AQS and CASTNET sites and slightly underpredicted at the SEARCH sites. 24-h average PM 2.5 concentrations at all networks are overpredicted in January with NMBs of 18.8 -52.1% but underpredicted in July with NMBs of -39.2% to -26.3%. As shown in Figure S1 , CMAQ captures the general spatial distribution throughout the Mid-Atlantic States in January, though it overpredicts in the Atlanta area, possibly due to overestimation of emissions. The majority of the upper-Midwest shows an overprediction, with the exception of Chicago and St. Louis, which show underpredictions. Similarly, PM 2.5 is overpredicted throughout most of New England in January, indicating overestimation of emissions in the large urban areas of the Northeast (e.g., New York City (NYC), Washington, D.C.). In July, PM 2.5 is consistently underpredicted across the entire domain.
It is also important to evaluate PM 2.5 components in order to assess whether good model performance is a result of compensating errors (Zhang et al., 2009 (2009) are -26% and -35 for SEARCH and -32% and -50% for STN, respectively. These differences can be attributed to some differences in emissions inventories for non-VISTAS States, observational data, and model evaluation scripts used in both works. Figure S1 . Spatial distribution monthly-mean 8-h O 3 (top) and 24-h average PM 2.5 (bottom) concentrations simulated by CMAQ overlaid with observations from AIRS-AQS, CASTNET, and SEARCH in January (left) and July (right).
